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ising an extract of liriopsis tuber for protecting brain cells and improving 



memory} 



£ 2^ ^-^^^ ^-^l-C^^ A. C, CM, M)^ AMPAofl 
» x^Bfi^ Soltl-. 3|5::S^^:x>(n=5)oH. tBS^<^1 t(]^ -^^^J^ *: 

P<0.05, **: P<0.01 

5. 3^ T)^ 7]'^^ ^^"^ S^l^- 

5g^^^^^^Kn=8)olp^, tfl^^<^1 tfltb -B-^^^^ P<0.05 olc]-. 

H 4fe T, A, C. CM 31 M)^ 7l^^ ^^JL3i|-« t+Efi^ ^<=>14 

. q-El-^ 3|$H|E§^^^Kn=7)oH, tfls^6)l Tfl^ -fr^^^^ *: P<0.05 <=>]^. 

S. 5^ T. A. C ^ M)^ oVA-fl^^^6il>iBllBl->ll M- 

0.001 <^M. 



0.05<^lT^. 
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^^Bj-PflolM^ 47>;<1^ ^. NMDA (N-methyl-D-aspartate) ^-§-^1, AMPA 

(L- a -amino-3-hydroxy-5-methyl-4-i soxazolepropi onate)^-§-^l . '-H H(Kainate) 
^-§-^1 ^ 1S,3R-ACPD 4-t*>«=^ ^-^-^ x+Bl-^cl-[Craig CR. Stitzel RE. 

ifo^er/, Pharmacology with Clinical Applications, p293-302. 1997]. ^^l^im^^ ^> 
^ol yg^, ^A^^<^ %^^^o^ #<H*>11 ^^^^^ ^^^-§-<='l ^ 

^^^^ ATP7> ol^:^^^ ^-g-o] ^4.^711 £1^, 4i 

NMDA. AMPA. n^Uil^^m ^-§-^1^ ^*>«=«^ ^^^^ 
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<io> ^^^^ ^^^^"^ ^^^(excito-toxicity)^ ^S. ^JE^^l^l* -fr 

^^Vo^, •Sts.^MtjI^, 5^^^^, ^ ^s|-^( amyotrophic lateral 

sclerosis) sl^S^^ >*i^^€:(neurodegenerative disorders):^!- ^^l^^ 
» -^^^Vfecfl ^-^^ $ixq-[Haloween, B., Reactive oxygen 

species and the central nervous system. /. Neurochem. 59. pl609-1623, 1992; Coyle. 
J. T. ^ Puttfarcken, P., Oxidative stress, glutamate, and neurodegenerative 
disorders. Science 262. p689-695. 1993; Olanow. C. W., A radical hypothesis for 
neurodegeneration. Trends Neurosci. 16. p439-444. 1993]. #^^^^^1^ ^^^^ 
:i«r(neurodegenerative disorders)^ 7]^A ^^l7l^^ ^^V* ^«Jr^^. . 
^Hfe ^1^^^ ^>^^ .^^iS^i. ^ ^-^l^S. -fr^. i^^. i^^^. 

;|.^ ^ ^^sq- ^oi ^ 7lBi- # ^ ^S, *fl^> 

(hippocampus)7> ^o] ^^^x^, <a«J-^^^ <=>Hm#^ 

A] ^;^l;^Uacetylcholine esterase inhibitor)**^! ^a^V^H-^^ ^l^*=>fl 

$I-6xj^[Gagliardi RJ, Neuroprotection, excitotoxicity and NMDA antagonists, Arq. 
Neuro-PsiQuiatr. p58 , 2000]. «<H . NMDA ^%A, AMPA ^*^>fl. GABA , ^} 

JEvfl ^^:?J-4i;^l, -it^^riiCnitric oxide) ^AA, -^^l ^l"^^ ^l7l>ll(free radical 
scavenger). ^AA. ^^^^AA, ^^^^ 

(acidosis), (hypothermia). ^# ^fl^ (potassium channel activators) 
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<n> ziaji-l-. NMDA S.SA>^:ia(dozocyilpin) (MR 801). €S.€(selfotel). ^ 

2lliiiBi]o]E(cerestat), ^^:E^^11-^((iextrometorfan) ^<^1 7fl^£lSiAv|-, o] <^^^ 
^ y^]j%.^o g ^<^^], t>T^^%^(nystaginus). ^^."^ ^"i: 

-^^^D^. T7-g-^og ^<:»1A1 :|:^, :^z|-(paranoia). ^Sr^l-^ ^^^^ -^^J-^* 14 

Bl-i^t)-. AMPA NBQX7V 7fl^Sloio.v^, ^2^^ ^^^^^^^ ^^^S 

<i3> ^e^^ «g^oll 5^*>^. AMPA ^-8-^1^ ^tb ^^^fli ^^1. 

*><^H^^ 71;^ ^-fi-^^ Tt€(basal forebrain cholinergic neurons: 

BFCNs)<^1 ^^^-^S. ^^I^AS.'H. AMPA ^-g-^fe ^2:^<^H^^ <=»>^ 

^ Sl^ ^-^S- 11-^^^. «=>lfe ^, AMPA ^-^^1* <^l-§-*M ^^*V<^H^ ^1 
^^1 7fl^* ^ ^l^l^V^L ^t:^-[Weiss, J. H. et aJ.. Basal forebrain 

cholinergic neurons are selectively vulnerable to AMPA/kainate receptor-mediated 
neurotoxicity. Neurosc/ence &i, p659-664] . 

tflA>:a.cf^ 7]'^n 2:^3)- -a^^^^s^'^l ^^t!: 9X^- '^V^ ^'^^ 

^-§-^1^ 4*a=^ ^5.^:2 ^-31 «fl''>(hippocampus)*4| ^ 

^og ^;cjl^ji ^tq.. TE|-e}-A-l, «|lti>fe ^-tH^ ^-§-*=^l 
ol sjji 9X^. 01^^ *-^^^7> 7l^^ ^A^<^1 ^^tb 

:B-J17> ^o] ^^[Park, C. P.. Seeley, R. J., Craft, S. and 

Woods, S. C. (2000) Intracerebroventricular insulin enhances memory in a passive 




^20017233 2003/4/3 



avoidance task. Physiol. Behav. 68 , 509-514: Zhao. W., Chen. H., Xu. H.. Moore. 
E.. Meiri. N. . Quon. M. J., Alkon, D. L. (1999) Brain insulin receptors and 
spatial memory. /. Biol. Chem., 274. 34893-34902]. 
<15> ERKCExtracellular signal -Regulated Kinase) I/IIfe '^^tl^V**^ ^tb ^ 

^-§-^31 ^ "^a^^i^^^ 

ERKCExtracellular signal Regulated Kinase) I/II^ ^^^"l ^ 

:e.jls|^TCl-(Siddhanti ^. Endocrinology, 136, 4834-4841 (1995); 
Hipskind and Bilbe. Front Biosci., 1. D804-816 (1998); Thiels. E, Klann. E. 
Extracellular signal-regulated kinase, synaptic plasticity, and memory. Rev. 
Neurosci. 12, 327-345 (2001); Sweat J. D. The neuronal MAP kinase cascade: a 
biochemical signal integration system subserving synaptic plasticity and memory. 
/, Neurochem. 76, 1-10, (2001)). 
<16> tc^sl-A-l, oi^^ ERK I/II^ %^^» lr€^ ^-^A a 

^ ^ipfl^l^XI^ -§-g-ol 71-^^ ?3^S- A>^^c|-. 

<17> ^ ^r^^ ^^^m^. ^ .a-^^S. ^ 

^31 o;t^ ^tflol^^ iLSLSLSf ^7]^^ ^^Jl^F* -fr^^Vfe l-^'^fl 

tfith ^-^^-^ i=14i -S-S^-g-^l- t3ll:Ol 71^^ ^^-Hl -f^tb 
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^ 0.5-50 i-^tb^. 

<2i> ^-"^^(Liriopsis Tuber)^ «-^^4<^ ^^2:^. 

i:/r/c!pe platyphylla Wang Tang). ^«a'^^^(*^7B^, Ophiopogon japonicus 
Ker-Gawl., 0. stolonifer Levi, et Vant.. Mondo japonicum (L.f.) Farwell) ^ 
:^(tfl<gi2^^:^, Liriope spicata (Thunb.) Lour.)^! H^^, ^^1^ ^tfl^7> ^-§- 

O.S. A]-.g.^tf . -l-^SrfiCglucose) , 4^(fructose), ^3Si(sucrose) . i^q^^^l^ 
A. BCopiopogonone A, B), T^im^stJ^ji^ A, BCmethylopiogonone A. B), ^3il^iJiq- 
A(ophiopogonanone A), n|1^^3E|^£3lM-fe A. BCmethylopiopogonanone A. B). Jl£ 
ol^^^B^-^i^ols. I~V(homoisoflavonoid I~V), J^Si-il^ #5lSA>ol= (borneol 
glycoside), /9 -sitosterol ) . >^iHl:DLXjV>iB|ll:(stigmasterol). ^-^1^^ 

Bill- #5^S-^l:^(;8 -sitosterol glucoside). *BlaIAl-7>Bl-ol:E.(oligosaccharides), 
;^ME|-ol- (polysaccharides). 3-0-^^3x|-L-^2-3jl5l-i.-M(l-2)-tiil^-D-^^S^e1-i-^^ 
3J)^7ll\i(3-0-alpha-L-Rhaiiinopyranosyl (l-2)-beta-D-glucopyranosylophiogenin) , 5,7-t^ 

^ c s-A] -6-i s ^-8-^1 ^-3-(3 . 4-1^ m €^ ^^1 ^ :i )3.S.^-4-^ 
(5 , 7-Di hydroxy-6-f ormy 1 -8-methy 1 -3- ( 3 . 4-methy 1 enedi oxybenzy 1 
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<22> )chroman-4-one). 6--ii:fl^l ^^^^^^^ A(6-Aldehydo-i soophi opogonanone A). 
6-'g:tll^£.-ol:i:^5£|^iJIfe A(6-Aldehydo-i soophiopogonone A), 6-^cll-3l£-<^l^^^ 
^S-jlfe B(6-Aldehydo-i soophi opogonone B), 6-'a:tOT>lS.-^5E|^5.:n.fe 
A(6-Aldehydo-ophiopogonone A), 7-0-oi34-L-o>Bl-«li.^B^i.^(l-6)-«im-D- 
i.>^a-^vil^(7-0-alpha-L-Arabinofuranosyl(l-6)-beta-D-glucopyranosylborneol). 7-0- 
»nBj-D-^^S5£l el-i^^-jis vil^(7-0-beta-D-glucopyranosyl-borneol ) , <^>;^lHl ^-2-^>S. 

<23> (Azetidine-2-carboxylic acid), ^S-B|l*(Daucosterol) . 

ACMethylophiopogonanone A), ^1^^3X1^^^-^ BCMethylophiopogonanone B). S.h.-O- 

D(Mono-0-acetylophiopogonin D). ^3il^S^ CCOphiopogon C) , ^ 
sx\o^^ c>nl- VlCOphiopogon amide VI), ^^Sl^^ s.^o]^m.^^^o]^ I 
(Ophiopogon homoisof lavonoid I). ^^^^^ H (Ophiopogon 

homoisoflavonoid H). ^^^^^ ^S.o]^^b],&2^o]^ DKOphiopogon 
homoisof lavonoid DI). :^S.o]^^^&:^o]^ IV(Ophiopogon 

homoisoflavonoid IV), SL^^S.^ :^3.o]^^^^h.o]^ V (Ophiopogon 
homoisoflavonoid V), ^^xj^ii^^ A(Ophi opogonanone A), ^3E|^aL\d 
A(Ophiopogonin A), B' (Ophiopogonin B'), ^^^^^^ B(Ophiopogonin 

B). ^3r|^2£3.\i C'(Ophiopogonin C). i^q^iJiid D(Ophiopogonin D), ^^xj^iuL^i 
D-(OphiopogoninD"). #e1.i|-^(Tulipanin) . 2(Vicenin 2). 25(S)-^^S>nvi 

-l-0-^B|~L-^i::^Sl-i^€(l-2)-'*«^-D-^^^^^^>**l- 

■ (25(S)-Ruscogenin-l-0-alpha-L-rhamnopuyranosyl(l-2)-beta-D-fucopyranoside) , 25(S)- 
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(25(S)-Ruscogenin-l-0-beta-D-xylopyranosyl (l-3)-beta-D-f ucopyranoside) , <^\^n^ 
^}S.^ Hb cfl^zBlls. (Aster saponin Hb methyl ester), Lm-2, Lm-3. Ls-2, Ls-3, 
Ls-4, Ls-5. Ls-6, Ls-7. ^>.^7im-l-^4om-3-0-^i^-L-^i-^^^^>^l^ 
(Ruscogenin-l-sulfate-3-O-alpha-L-rhamnopyranoside). l-^sfl<>m-3-0-^^L-^i^5£l 
e:j.i.^_s.^^7)]v^(l_Sul f ate-S-O-alpha-L-rhamnopyranosyl-ruscogenin) , ^^S7fl\i 
_3_0_<y-3^L-^i^5z| Bl-icA>o] :E.(Ruscogenin-3-0-alpha-L-rhaninopyranoside) , 

(Ruscogenin-3-0-beta-D-glucopyranosyl(l-3)-alpha-L-rhanmopyranoside) ^^^^ 
^-B-^V^ 91^^. ^«9=^^<^^i ^n, -A^, ^>^«J=. '^l^' ^1^' 1^^^. ^^^^ 

^ -tl^^^^e.^ ^*^*9=^^ T:-l]olB|ttllol^^(TradMed) ^i^ifl^^ A 
1999^). 

<26> ^ ^-^^^^ l^^l 4^ ^^^^^^^ '^l* x^#<y:S^3il. % 

-§-^fl^l^i. «V^^*1-^1^ ^^-i:^ 1-^ 1-0.2- 
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<27> o]^ ^<>1^ -§-1^11 7>-§-^^^ Blls.3i(|i^olc(terpenoids) ^ s|l^>«^ (phenol ic) '1:^ 

^^^^^ ^ ^^■%-^^] ^91 ^, ^-^S. pH 2-4^ S^^Val, ^^^1 

<29> :=^113 ^#««}-^: ^^71 2 ^^^^"^ ^^l- ^<=>1^ ^ ^S^3L# -§-i='Hl -§- 

^fe ^^^» ^Ai-:^^2.^o.^ pH 9-12S. 2:^*><^ : 

<30> olr4) #^S.5L#:i^m* ^^^]^ l:0.1~l^ ^^S. ^<^1 «>^2| 

S.<^l:^(quaternary alkaloids) ^ N-^a1 = #o1 ^-^^d] ^r^-. 
<3l> 5Ett, ^ '^^^ ^^^^.e-S. ^7H ^^^^^ 

^S. SlT=1-(Harbqrne J.B. Phytochemical methods: y4 gu/de to modern techniques of 
plant analysis. 3rd Ed. pp 6-7, 1998). 
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^ ^A^^ 2.^^^^ ^o^^^^l ^^im^^S. 

^ ^1^^ vj^^^ ^^*V^ 2:^^1-<H1 ^ ^^1^ «^«]:^^^ 

€1:^^. ^1^^ ^. x>im^l--^Alte-llo1m. SS.^ 

ol-^^ ^^^-i: ^>-§-« 

atb. ^ ^-^^^ 3L^^}^ S^^#<^ ^ ^7H1S.^. 

€^ ^^-^^l. ^^l^K^^ ^^1^1' 

^, ^ 4-^<^g o]^6]:^ ^o_s. 1^ o]^^ ^^^-^ ^>-§-^ ^ 

> ^ ^^<11 --^^^ ^^^^ ^^*>^ 2:^^*^. ^'^^'^l 

^^1. ^J^^K m^^-s. <=>fl^^. -^1^. '^^H^* ^"^^ ^"^^ ^ 
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tfl;^l 500 mg/kg^ <y=* 1^ ^^1 .^^ ^'^^^ ^ "-^^"^ ^ ^ 

^^^o^ ^c^^^ ^^^S, ^H. ^Jm, ^1^, ^<=>1 ^^1 ^^^i ^ 

^Hlfe ^ ^3^^^ TlSl ^o.H.s. c^l^J- ^^^S. 

oH, ^ ^^ofl tc|.s. i^^^ ^-^^^ ^-M^ 

^ ^^ofl tfl^ 0.1 ^fl^l 15 ia>^^*>7llfe 1 ^^1 10 ^ ^ 

^. • ■ 

Stt. ^ ^^"=^1 ^Ji^^ ^#^-ir 3£^*>^ ^^"^ SX^^^. ^^-^ ^#-1:^ 

100m<l» 7l^j^S. l~30g, laV^^^Tll^ S^lOg^l 4^ 

St!:. ^ ^^'''1 ^^^^-^S *l-§-7l-^^ :^7}>11 

«s ^^m, ^^^1(^1^. ^^-^i;^ ^^^^ ^ 

«^ o.7^A>, ti-e-Aj pHS^^Il. <?1:^^>11, ^<i-^1^1' 
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A]^, ^^^s ^^^^n 1^ -1^^ ^>^«: 

<4i> ^7] ^7V;^m ^^^^ 100 ^•^^"25 ^^^^ "^^^ ^ 

^Hwll-. oilslMBit^l- A>-g--t 4^ ^^1^, ^S. lOOml^ 
og l~20g, «1-^^*1-7(1^ ^ 5~12gS. AV^5|fe ^o] wV^^-sV^- 

<43> ^^^\^, ^'^H slli^V^T^^^l^ A. #slAls-^l^ 

<46> l: ^#1- 
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ZSOg-a: ^]^^'^ ^^1* *=*l-§-*V'=^ 70% (750 3^ 

-^#-1-* <^^^ ^, 2l:^;5l^^^7l (rotary evaporator: EYELA N-N Series)* 
ol-g-^H ^SJ- "S-^^}^, ^^^3.^}^ ^^#1-^ ^^^(^^ T). 

^: # (4:1)<^1 ^ 2M ^-iV-^^ pH 3^S. 3s| <^ 

^.^t^>JL ol» ^ ^:^:^S:t}c^ m^^^W 7>-§-€^ 0.12g^ <S^-^^(^ 

^ C), -i:^-^ pH lO^S- S^t!: ^. (3:1) 

2A #S.S.3L#:^^^(3:l)<:'il ^fe ^SJ"^^ ^ ^^^S^M # 

7V-S-^^ 0,09g^ <^^t:1-(^^ CM). ^m-i:^ 3^ 

^ ^19^>«^ 2.94gSl ^^fl^^ 7l-g-^^ (^^ M)3il- 2.75g^ 1: 7>-§- 

(«-^ A)* AA <^1» ^7)31 Ai^s. AV-g-^vsi'^. 



<49> -^-^c^l l: ziel^ ^ A] ^(Grease Gap assay) 
<50> 1) ^-^1}-^ 

<5i> tfli^5q:as1 "^il^l(Wedges)"» ^IS^M ^ t^^^ ^^I'^l «fl^(two 

compartment brain bath)«Hl ^^Itb ^. ^1"^* AleS^^cfCHarrison NL. Simmonds, MA. 
Quantitative studies on some antagonists of Nmethyl I>-aspartate in slices of rat 
cerebral cortex. Br. J. Pharmacol . 84, p381-391. 1985^]. ^#^1 ^^<H 
A ^^7l» ol-§-^a^ oj.^ 2-3 mm» ^l7l^3L, ^A^^ ^A 500-600 

/an ^-n^ ^^(coronal section)* ^1^^"^ ^^^1 -tt^^ 
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(oxygenated Krebs medium)*^ ^. ^^-^^ ^^^^ 2^^^><^ ^^3rl^3ij- 

(corpus callosum)* i^^V^ tfli^^q^^ol 1.5 mmolJl ^^^^ 1 mm-J ^fl^l* 
^cf. ^^<^1>^1 -ilrSl-^ 3L^^ tifl;^Hl 2Al:d: ^, ^fl:^m-ir ^ ^^l*?! 
tifli(two compartment brain chamber)«^l JL"?} -^B^^ ::LBl^.(high vacuum silicone 
grease)* «m ^^^>^1^ ^^1*>^^. ^.^ 2 ml^ ^^S. ^^^^^ 

^^^m^- ^#1:(^^ T, A. C. CM ^ M)* t:fl^3q^^^ ^^'^ ^Ofig/ 

me^ 10^^«^1 ^IBI ^<=^«>7l Al2^*>Jl, ^^^^ o>Pli.<i^ AMPA(fir-<=>>^li^-3-*l 

^^Al-5-u|l^-4-«^l^Al-* 40//M* 2^^ ^. ^ ^^^><^1^ d.c. 

Ag/AgCl ^^V<=^ ^^*>^. ##7l(amplifier)» ^ 

^^]'^ 5.z|-A]>i^(McLab Data Acquisition System)-^ <^1-S-*H 
<52> 2) -M^^^ 

<53> AMPA*^ ^^^(depolarization) ^^4^^ ^^^^1 

;.>^^ ^S.^ :Q^5\o]^]3l 9X^. H lA ^ S 1B<^M ^^"d . 

AMPA 40//M-ar ^ n^^^ wfl>i(two compartment brain bath)<^ 0.44 

^^q-ol ^-^^^ ^#*(^^ T)(10;/g/mA)-i: AMPA* ^ 

^^7> 0.24 mVS ^xi^l #01*$^^* ^-^l^ ^ 9X^^. ^ 
^#1-^ ^^^i^n A. C ^ M)^ :^^e1t!: AMPA<^ ^^^-i: ^ 

zi- 66%. 48%, 63% ^^^^iS^ 2). 

<54> icj-ej-A-i, p^^^ «^el7>xl A^^*oll ^^:a:^^-§-'^l -fr^^* 



39-16 



^^ <^7\: 2003/4/3 

1(321150017233 

<55> ^-^cfl 2: NaN02 

<56> NaN02^ ^>^^^> - ^^"^ ^^^^ ^^^^ -^^^^^ 

AiS- ^^tt ^^•='1 Si^^ ""^^^ ^^i^LSchindler^, Nootropic drugs'. Animal 
models for studying effects on cognition. Drug Develop Res 4: p567-576. 1984], ^ . 
^ NaN02<^ -^^^ tflAXoxidative metabolism) ^^-"^ ^^^^1^ 

<57> 1) 

<58> ^A^AS^(20 g)ol] ^#«(^^ T)* 10 mg/kg. P.O.S ^<:^^^. 60^ ^-fl 

NaN02» 250 mg/kg. s.c.^ ^^>*>^ ^^-1 ^^1* ^^V^l^ ^R>^ ^^-V*^ • ^^^^ 

<59> 2) -^-^^^ 

^^:i3zl- £ SoflAi M-B^-^i ^«=>1, NaN02-fl ^tflA> ^ofl^ oj^v A>-^^£ 

ARHl n:^^:^ ^-t^lrC^^ T) (10 mg/kg, P.0.)# ^^H^tb ^4- 45%^ ^7>» 

<6i> J^%<^ 3: 7]^ (Passive Avoidance Test) 

<62> 1) ^-^yj-^ 

-§--^-3^(20 g)<^ --^^^ ^##(^^ T. A. C, ^^ CM. M)* ^ 

•^<^ 10 mg/kg. P.O.S 3<a^ ^<>^*V31, ^iT^iq Al:i.^(Gemini Avoidance System, 
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™ ^^"^^ '''''''' 

San Diego Instruments. USA) ^ ol^^H ^^^^ ^l^^l^* -H^>^4. -^^^ ^ 
pV= 7m^S *M ^^-i: 7>^>'=^ ^-"^ Al*S^>^r1-[kumar, 

v., Singh. P.N.. Muruganandan. A. V., Bhattacharya. Effect of Indian Hypericum 
perforatum Linn on animal models of cognitive dysfunction. /. EtJmopharmcoJosy 
72, P119-128, 2000]. 
<64> ^4 ^^-fl^. ^-^-^^ 300^ 

(acclimation)Am ^, ^>^^^ ^^^^ <H^^ ^1^^^^ ^ 

ol^^m 0.3 mA^ ^71 ^V^* 1^^> 7>^>St^. 24ARV ^fl^S 

*>7ii §>^4. oH o^^^ ^1^^ ^^^v^i ^^fe ^1^* *^ ^'^l 

^tfl 5002i» 
<65> 2) 

<^ -R-^^-J ^H7> ^^i:^. ^1^^ H 4Bol1^i ^> 

5V ^ol, ^^#opj(scopolamine) ^]^]^ ^M7} ^>^^^ ^^^^ ^l*^'^ 

^ 7lo^^^ol ^ol^cf. *>^1-^ T. A, C ^ M# 3<a^> ^>-^^^^ 

^, ^iS^oV^"^ 71^ ^o"fl» z^-z^■ 33%, 32%, 45%. 158% ^^^l^m 

<67> ^^c^] 4: til:a.<^lA-1^ #€<^14^^1SV^ ^]-^iEx vivo Cholinesterase assay) 
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<68> 1) ^-^^^ 

<69> -§-^^ SD ^S.ofl ^<^(100mg/kg)*>^ ^» ^ 

xflol Bflr^l-l- ^El^V^l. ^^>» ^ §^ofl>.B{|5^-^l(cholinesterase) %^ 

^ <a^(Ellinan) ^^^^^ [Ellman, G. L. . Courtney. K. D. . Andres, 

v.. Featherstone, R. M. A new and rapid colorimetric determination of 
acetylcholinesterase activity. Bloche.. Pharmacol. 7 . 88-95.1961]. 3 
I (buffer l; 100 odi phosphate. pH 8.0). 0.2 75 mM oV>fl^iEl^«€ -^..^^^1: 
(acetylthiocholine iodide) ^ O.IM ^ "t-J: ^l--t(buffered Ellmans reagent; 

mm 10 nM. NaHCOs 15 nM)* 10^^> 25T:oll.^ «J^-m4. -1 «J:^#^1 20M 

^ ^^-a(lysate)^ ^31 30^ ^>^^S ^^^<^A. ^^1^* 

<70 2) ^"^^J^ 

.j^^^ ^^ T. A. C ^ ^<^^* ^^^^'^l ^^'^l^^^^l 
*-^£(hippocampal chol inesterase activity)* AA 56%. 64%. 56% ^ 44% ^;^l^>^t^ 
(S. 5). 

<72>^^«m 5: ERK I/I I ^1^1^ 
<73> 1) ^-^13-^ 

<74^ Tj^^:^ ERKCExtracellular signal -Regulated Kinase) I/H^ %^^"=^1 ^^^1 
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A i^^^i 10 mg/kg^ ¥^*v^. i^m ^<=^] 

^n].^ ^5^*>31 ^T'V 413^1S^ (50mM Tris HCl, IraM EDTA. 1 mM EGTA, 150 

mM NaCl, 1% Triton X-100, 0.5 mM PMSF, 1 mM Na3V04, 1 fis/mlL leupeptin. 1 tig/iai 
aprotinin)<^1 ^:n. 5E.El-€«fl^ ^2.7llM-o>>ll(Potter-Elvehjem homogenizer)» <^l-€-*><^ 

^(SDS-PAGE) ^ ^^^^] ERK I/II 

^«V^^. 5x^s) AlB. ^^^(Laemmli's sample buffer)» A^"^ ^"^1^^ 5^^ 

^ S^^M 100 ^7l<^^^>^ti}.. SDS-PAGE^ € 7.5 %* 

SDS-PAGE Al^^, T3]i-l E^^i-^^ S^rirSEi €(Mini Trans-Blot 

Electrophoretic Transfer Cell(Bio-Rad))^ <^l-§-^<=^ 100 1^1^ ^^>.ulSS-€* 

S.^ ^og <=>1^. 0.1 % 20^ PBS ^^(PBS-T)<H1 

5 % ^^^^ ^^^<^, ^7} 4"C ^^^<H1A-1 *V 

l^V ^^Kanti ERK I/II Ab^V anti-phospho 
ERK I/II Ab; New England Biolab^Hl, USA)» PBS-T«:11 1:1000.^^ -§-^-^* 7>*V 

l^m ^"^i ^-§-^m^. •MMS-^il-S.^x PBS-TS. 15^^ 1^, 3^ ^l^tb 

^, 2:^> A-l<g:ui4^^ol 3E|^A]tl.;*jl (horseradish peroxidase)<Hl ^ 

IgG(Pierce)« PBS-T<^1 1:1000^S. S|^tb -§-^* ^l^"^ 40^^ ^^^l^i^. ERK 
2(42 kDa) ^^^^ Ifl^* :S|-^^^( enhanced chemi luminescence (E(X), 

Pierce) :^^^Scl-(Harlow E. and Lane D., Antibodies: A laboratory 

manual., 726, 1988). 
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<77> 2) -i^^sil- 

<78> -i-^m^. i^^5L-ERK I/II(phospho-ERK I/II)^ ^# 

^(^^ T. A. C ^ M)^ ^ tfls^6j| til^H m^*! ^^y^'^Ai^ 6A). ^€ ERK 

I/IIfil tflS53i|- ^ci^ H.^«^Ai -^AV-5r>7fl 6B). ol ^2}-^ 

n^^:g. ^^1: T. A. C ^ Mo] ^t^V^^ eRK I/II» m^^l^ ^1^^ ^ 

<79> 6: ^'^'^ ^1^1^ 

<8o> oj^^ -.^^1^1 71^^ ^^-i: "J^^ ^ 

^%^o] oi^^ ^^^1^ *^^<^ ^1^1^ rf^^l- ^ol ■ 

<81> 1) 

<82> n^l-:!. ^#1:51 21- ^:^<^1 10 mg/kg^ ^<=^^^ ^'=>11 

^p>« ^2l*>3. (50mM Tris HCl. ImM EDTA. 1 mM EGTA. 150 

mM NaCl. 1% triton X-100. 0.5 mM PMSF. 1 mM Na3V04. 1 //g/m^ leupeptin. 1 nz/y^ 
aprotinin)«^l ^■^-<^n^ :t:S.7llx^<^l^(Potter-Elvehjem homogenizer)* <^l-§- 

%o\vyo^^ :^71<^^(SDS-PAGE), % ^^^-^ ^^^'^ "J^^ ^^^^^ 

<83> «ll^> *«fl^(lysate) 100//£« ^^^-^ (0.5M NaCl. 1% NP-40, 10% 

deoxycholate. 0.1% SDS) 100;t.e«^l ^^^>:il 1^1^> 4T:<:fl ^. 15^^> 
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17.800 X ^^S. ^^^B^^V^l. ^^--^'^l 91^^ =^-§-^1 ^^^UTransduction 

laboratories) 5/^* ^ ^ 1^1^> ^^^» ^1^^^ ^"^^^^^^ 

^-§-Al?lZL. A >^lMS.^^(protein A Sepharose) 20 M« 7}^ ^ 4*C<^^-1 l^m 

^oj. ol-g-^Vc^ ^-§-^m^. ^-§-1:* i3l4€^^(microfuge)* ^l^^M €^ 

^, ZL >^1^ ^f-^-SCwash buffer) A. B. CS. ^A^tfl^ /^l^^V^^. 4^ 

^ ^^l-ofl 5X^^ ^^^(Laeiranli's sample buffer)* 7}^^ Ir^^i # 

oi s.^*><^ 100 :S7l^^^V^^. SDS-PAGEfe ^ 7.5 %♦ a>^^1-^^. ^ 

7l<^^ :^ iffl:^^ l:*«J:-§-* ^^"^^l Soll^-^^ ^"S^VtII aI^J^I^o.^^ -J-^l^ S.^^^^'>^ 
AbCphosphotyrosine Ab; Transduction laboratories)* <=>l-§-*V«=^ ^ 
A^^-^^Clnsulin receptor yffsubunit)^ ^o]^^ o]X^^^ ^^^>^t^. 

<84> 2) €-§^31)- 

<8S> £ 7<^ M-Bl-\i ^<:>1. --^^^ ^<^^^>^1 "^^^ 

^Amo.x^. C£ tBs^ofl til^vo^ 

^^t:^-. trl-Bl-Ai. oj^^ -.-g-^l^ %^^7> 3<^A-1 ^^Cofl 

<86> ;^]:^]c^] 1. 

<87> *>7l^ SA^<^ tcl-Bl-, Am^}^^- 

<88> 1-1. Si^^W 

<89> i3n^^^ ^m-i: ^-#1: 500.0 mg 
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<90 -fr-^ 500.0 mg 

<9i> ^3. 5.0 mg 

<92> TiyZLVil^ r^Bllo]-5l]olE 1.0 Dig 

<93> 1-2. ^/ifl 2^-^^^ 

<94> ^A^^^ 50.0 mg 

<95> -^T^ 50.0 mg 

<96> ^3. 0.5 mg 

<97> Ti>ZLt|l^ ^iBlloyellol E 0.1 mg 

<98> 1-3. ^^1 

<99> 13^^*^ '^^-i: 50.0 mg 

<ioo -^1^ 50.0 mg 

<ioi> ^-3. 0.5 mg 

<102> i^V^vil^ >^B|l<i>ellolH 0.1 mg 

<103> 1-4. 

<104> ^^^^ '^^^ «l7>-§- 50.0 mg 

<105> -^i^ 50.0 mg 

<106> ^3. 0.5 mg 

<107> Ta>3.vil# ^i^l<iHl<^l:g. 0.1 mg 

<108> 2. 



^;^>: 2003/4/3 
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<109> ' ^\7]S\ 2^^^<^ ^<3-^^ 

<iio> 2-1.. ^^^1 ^^^^ 

xiH:§-^^ Bil^^ -^#1- 500.0 mg 
1500 10.0 mg 
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<iii> 

<112> 



<ii3> >i^6>sA].p>:3.tll-t BP 100.0 mg 



<114> 

<11S> 

<116> 

<117> 

<118> 

<119> 



<122> 
<123> 
<124> 
<12S> 



2-2. 

1500 1-0 n« 



50.0 mg 



10.0 mg 



2-3. ^P^^ ^^^^ 

^^^^ 



50.0 rag 



<120> 1500 



1.0 mg 



<i2i> ,iBll6>sAVo>:n.vil'g' BP 10.0 mg 



2-4. ^f-^tll 

1500 1-0 
i^o>s.-t>io>::i-^il'^ BP 10.0 mg 



:^ 50.0 mg 



<126> 7^]y^]c% 3. '^I'^^l 
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7HVo^ 60°C°fl^i -§-tflAl^ ^ ^z^-^^, 7>^l-<:^ 150 meS. 



<128> 






<129> 


^^^^ 5.0 g 




<130> 


^^ 95.1 g 




<131> 


3X|.e:|.^Al^2ioI|o"lM 80.0 rag 




<132> 


5xj.5:j.^Al^^^^^<H]<^lM 16.0 mg 




<133> 


:^^]^ to 150 m£ 




<134> 






<135> 




^ 50.0 mg 


<136> 


^^ .95.1 g 




<137> 


3j|.5:|.^Al^2:<5flo]3 80,0 mg 




<138> 


-ci o 1 1 TT ^ 5X1 litl t%R T R n mo" 
Sj-Sf-s^-Aj ±LJE-'^^rSi™| "1 — ±D.U J1I& 




<139> 


to 150 wi 




<140> 






<141> 




50.0 mg 


<142> 


^^ 95.1 g 




<143> 


3^ej.^Al^2:<>l]olE. 80.0 mg 




<144> 


5ij.5:j.^Al5.^^^2:<^l«^lS. 16.0 mg 
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<145> ^XIt^ to 150 

<146> 3-4. 

<147> ^^^^ i^m^ «17>^ 50.0 mg 

<148> 95.1 g 

<149> 80.0 mg 

<150> 5^e|-^Al^^:g^2:Ol]o-|E 16.0 IDg 

<i5i> ^y^'^ to 150 
<152> :^]:^]d\] A. 

<153> ^\7]^ ^^^^ ^l^l^cJ-^-^^ ^l>)m*>^. ^^-^^'^I ^^^^"^ "-^^1* 

<154> 4-1. 

<155> ^^^S^ ofl^^ ^#-1- 500.0 mg 

<156> oV^^"^ 20.0 g 

<157> ^it^U'^l^l 5.0 mg 

<158> Bfl^ 5q-s|-^A]^2:'^<^l:^ 2.0 mg 

<i59> ^A'r' to 100.0 mi 

<160 4-2; ^S>n 

<161> ^^^^ ^-t-^^ 500.0 mg 

<162> •^1'^^:^^ 20.0 g 

<163> -tVi^U-^l^l 5.0 mg 
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<164> 


v\]^ ^^^X\^2i^]<=>]^ 2.0 mg 


<165> 


y^y^]^ to 100.0 mi 


<166> 




<167> 


^^^^^ ^1^^ ^#1:^ ^1^^ 500.0 mg 


<168> 


20.0 g 


<169> 


Xj-:g|-^;<] 5.0 mg 


<170> 


pfl^ 3X|-s1-^A]i^l2:<>ll^l:^ 2,0 mg 


<171> 


^^]^ to 100.0 mi 


<172> 




<173> 


^^^^ ^1^^ 500.0 mg 


<174> 


•^l^^asj-^ 20.0 g 


<175> 


-^^^^^1^1 5.0 rag 


<176> 


Tj[|^ s|-2^-^Al^3:<>ll<^lS 2.0 rag 


<177> 


to 100.0 mA 



<178> ;*il:^Hl 5. -ilr^l 

<179> *>7l^ ^Ml^ ^^^V3I. ^^Hl ^'^^ -^^^ ^ 

<180> 5-1. -^>^^ 

<181> ^^^^ 50.0 rag 

<182> -B-^ 100.0 mg 
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<183> ^3. 5.0 mg 

<184> 5-2. 

<185> ^^^^ ^#1-^ 50.0 mg 

<186> -g-^ 100.0 mg 

<187> ^3. 5.0 mg 

<188> 5-3. -^>^^ 

<189> ^.q^^sl ti)!^^ ^#1:^ 50.0 mg 

<190> -^T^ 100.0 mg 

<191> ^3. 5.0 mg 

<192> 5-4. >^V;^^ Si^A^ 

<193> ^-fl^^^ ^#1:^ '^^^ «l7>-§- 50.0 mg 

<194> 100.0 mg 

<195> ^3. 5.0 mg 
<196> y^]7^]<^] 6. 

<m> ^7]^ ^^>^1^ 2.0 -^^^ 

<198> 6-1. ^AV;tn 

<199> ^^-i: ^#1: 50.0 mg 

<20O 'tV^^*}';^!^ 1. 0 mg 

<20i> B.^ 80 1.0 mg 

39-28 




j■^ ^7}: 2003/4/3 

102ll!0017233 

<202> ^Al-§- to 2.0 m£ 

<203> 6-2. Sl^A^ 

<204> ^2^^^^ ^1^* 50.0 mg 

<20S> 'iisl-^^l^l 1.0 mg 

<206> 80 1-0 mg 

<207> ^A>^ to 2.0 m4 

<208> 6-3. ^AV;(a S^^l- 

<209> pim* ^#1:^ 50.0 mg 

<2io> ^^«<J-^1^1 1.0 mg 

<2ii> 80 1.0 mg 

<212> ^A>-g- ^^4^ to 2.0 

<213> 6-4. ^AV^tll ^A^^ 

<2i4> ^^^^ ^1^* ^#1:^ ^l^Vi- 50.0 mg 

<2i5> AV:^^^!:^! 1.0 mg 

<2i6> 80 1.0 mg 

<2i7> ^A>-§- to 2.0 

<218> 7. -^^^ 

^^71^ <g£ 60 ^4^^ ^-^^ ^^^fl ^ -'^^ ^^^^ '^^-^ 
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<220> 7-1. ^-^^ :^]3^^] 

<22i> ^1-^ : 30^^%. 15^^%. 20^^. 9% 

<222> . : 7^-^%, 8^^, ^^^fl 7^.^*> 

<223> .-^^^ pfl^^ ^ 3 ^^%. '^^I 0.5^^%. ^1% 0.5^^% 

<224> 7-2. ^"i^ 

<225> : ^1^1 30^^%, 15^^%. 20^^%. 9% 

<22e> : #7(1 7^^^%, 8^^, ^^^fl 7^^*- 

<228> 7-3. ^-^^ ;tfl3:<^l 

<229> : ^1-1 30^^, 15^^. 20^^. 9% 

<230> ^-^^ : 7^^. 8^^. 7^^%. 

-^^^^ tfl^* -im* ^^^"^ ^ 3 ^^%. "^^1 0.5^^%. 

% 0.5^^% 

<232> 7-4. ;^l3i<^l 

<233> : SO^'^. #^ 15^^%, 20^%%, ^€ 9% 

<234> : 7^^%, 8^-^%. 7^^%, 
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^^^^ ^^^^ «l7V-g- : 3 <^:^1 0.5^ 

0.5^^% 

^^^^ S:^%^. -^^^ ^#1-^ ^^1^ ^^7]^^ <k\n 
-fr^^ q-^^fl^. ^.s^ll^s ^ ^-^^ 
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S.^^}^ ^S. ^ 71^^ 2.^^- 

[^^■^ 21 

^ 5i»1^. ^W-l * 

I^^* 3] 

^ aoi-i. 

^«oV4^o,a£ oi^.,^ -8-"W-1 ^^^'^ ^'H^l- ^* 
1^3^^ 41 

4 l^^l 4^ ^9 ^^^^ ^'^*°»°« ^"'^ ^" 

l*^^ Sl^l'^. W») ^1 ^i^^ ^'^^ *°« 

* 4S) -J^a pH 2-4S 



39-32 




^^ <g^V: 2003/4/3 



[^^•^ 61 

^ l^fl^l 4^ ^^S^^ ^t-§-^fl<='11 ^'^l^ PH 2-4^ ^^^^^ 

81 
91 
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l:^^*^ 10] 

9*J-<^1 ^<H^i. --^^^ ^##«=>1 ^ ^^-^l 'fl*^'^ 0-1-1^ ^^^^ 
[^^*^ 111 

'^-.J^^fl, «m-J, ^^Ml. ^^^-^^1. ^^^1. ^^^^ ^ -^7j^> ^ zisl 

-fr7l'tV, ^^^^^ *S<=>1^ ^^^1. PH2:€:^1. "a^^^l, ^>^^^1^1. ^^1^1 ■ 

^. "t^. ^^^^] ^ <^i^<H^ if^ 0)^51 s.^ 

[^^*^ 12] 
13] 

12^^^] 9X<=>]^^ , "-^^^ 100me<m tfl^ l~30g-^S. i^S]^ ^-g: 

14] 

^o^^]. ^Ir. ^^l^K ^^-^^1' ^-^ ^ "^"^ ^^^"^ ^ 

<§, -a-7l-^>, a.J:^ ^S-OlH. pHS€:^l, o^V^^^il. «<J-^^1. ^>^'S-^1>iK ^^^fl 
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I 
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I£ 21 




[£ 31 
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41 

A. 



liituil 



B. 




IS. 51 



CO 

<o 

CO 
CO 

< 

€{81 

Kb 

m 
*» 

4>|s 



0.0045 

0.004 
0.0035 

0.003 
0.0025 

0.002 
0.0015 

0.001 
0.0005 
0 
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[£ 61 



A.- ■lI. ERKI 

-•^ *~ ERKII 



t83.-5-T ACM 

ERK 

* ^s£^^SSi^SSm^^^ ^ — ERKI 
tfli^- T A C M 



I£ 71 




T A C M 
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